Early postnatal stress alters the extinction of context-dependent conditioned fear in adult rats.
Fear extinction is hypothesized to be a learning process based on a new inhibitory memory. The present study was conducted to elucidate the effect of early postnatal stress on the extinction of context-dependent fear memory in adult rats, with a focus on the serotonergic system. Extinction was estimated by the expression of freezing behavior during repeated extinction trials (i.e., repeated exposure to contextual fear conditioning) on consecutive days. The decrease in fear expression was attenuated in adult rats that had been subjected to footshock (FS) at the third postnatal week (3wFS), but not in those exposed to footshock at the second postnatal week (2wFS). The decreased attenuation of freezing behavior observed in 3wFS was abolished by repeated treatment with the partial N-methyl-D-aspartate receptor agonist D-cycloserine (15 mg/kg, i.p., for 4 days), which has been shown to facilitate cue-dependent extinction. Repeated treatment with the serotonin 5-hydroxytryptamine-1A (5-HT(1A)) receptor agonist tandospirone (1 mg/kg, i.p., for 4 days) prevented the expression of freezing behavior in 3wFS, whereas diazepam treatment (1 mg/kg, i.p., for 4 days) in 3wFS did not. These results suggest that exposure to early postnatal stress at the third week is responsible for attenuating extinction of contextual fear conditioning and is mediated by a serotonergic 5-HT(1A) receptor mechanism. In other words, exposure to traumatic events during the early postnatal period might precipitate long-lasting alterations in synaptic function that underlie extinction processes of context-dependent fear memory.